Expression, purification, and characterization of peptidyl-tRNA hydrolase from Staphylococcus aureus.
Bacterial peptidyl-tRNA hydrolase (Pth) activity ensures the rapid recycling of peptidyl-tRNAs that result from premature termination of translation. Pth has been shown to be essential for growth in Escherichia coli suggesting that its homologue in Staphylococcus aureus is a potential molecular therapeutic target for the development of antibacterial agents. In this report we describe the cloning of a DNA fragment (573 bp) containing the pth gene from a S. aureus (strain ISP3) genomic DNA library. Analysis of the predicted polypeptide sequence from the pth gene showed that the protein shared complete conservation of the three residues thought to be involved in the active site of E. coli Pth. The gene was cloned into a pQE-60 expression vector and expressed in E. coli, and the resulting His-tagged Pth protein was purified to greater than 95% purity from the soluble portion of the E. coli lysate in a single chromatographic step. His-tagged Pth was shown to be biologically active by its ability to hydrolyze diacetyl-[(3)H]Lys-tRNA(Lys) in a time- and concentration-dependent manner. Optimum hydrolyzing activity of Pth occurred at a pH value of 7.0 and a MgCl(2) concentration of 5 mM. The K(m) of the diacetyl-[(3)H]-Lys-tRNA(Lys) substrate for S. aureus Pth was determined to be 2.8 microM. A far UV circular dichroism spectrum revealed that His-tagged S. aureus Pth appears to have a structured core predominated by beta-sheet.